Positron-labeled dopamine agonists for probing the high affinity states of dopamine subtype 2 receptors.
It is well documented that guanidine nucleotide-coupled dopamine subtype 2 receptors (D2) are configured in high and low affinity states for the dopamine agonist in vitro. However, it is still unclear whether these functional states exist in vivo. We hypothesized that positron-labeled D2 agonist and Positron Emission Tomography can be used to probe these functional states noninvasively. Recently, we demonstrated in nonhuman primates that N-[11C]propyl-norapomorphine (NPA), a full D2 agonist, is a suitable tracer for imaging the high affinity states of D2 receptors in vivo. We also developed kinetic modeling method to derive receptor parameters, such as binding potential (BP) and specific uptake ratios (V3''). When coupled with a dopamine releasing drug, amphetamine, NPA was found to be more sensitive than antagonist tracers, such as [11C]raclopride (RAC), to endogenous dopamine concentration changes (by about 42%). This finding suggests that NPA is a superior tracer for reporting endogenous DA concentration. In addition, the difference of the BP or V3'' of NPA and RAC under control and amphetamine challenge conditions could be used to estimate the functional states of D2 receptors in vivo. On the basis of our findings and the assumptions that NPA binds only to the high affinity states and RAC binds equally to both affinity states, we proposed that about 70% of the D2 receptors are configured in the high affinity states in vivo.